Abstract

22
Phenotypic variation in stress response has been widely observed within species. This 23 variation is an adaptive response to local climates and is controlled by gene sequence expression. Acclimation, a pre-exposure to sub-lethal temperature before exposing to 27 extreme high temperature, is an important adaptive mechanism of plant survival. We 28 are interested to evaluate the gene expression difference to heat stress for plants from 29 contrasting climates and the role of acclimation in altering their gene expression pattern. plant species have suggested a complicated structure to the response to heat stress 78 (Kotak et al. 2007) . Two main pathways are activated during exposure to heat (Ahuja et 79 al. 2010; Kotak et al. 2007; Qu et al. 2013) . Heat stress first activates the up-regulation 80 of heat shock transcription factors (Hsfs) and heat shock proteins (Hsps) (Baniwal et al. 81 2004; Wang et al. 2004) . The highly conserved Hsps are the most extensively studied 82 heat stress related genes. Oxidative stress, as a secondary stress, is also activated 83 during heat stress (Qu et al. 2013) . Reactive oxygen species (ROS) pathway, the 84 expression of transcription factors in Zat and WRKY family, MBF1c and Rboh, is thus 85 activated (Ciftci-Yilmaz et al. 2007; Rizhsky et al. 2004a; Suzuki et al. 2008; Suzuki & 86 Mittler 2006). The response involves several critical biological processes, such as 87 antioxidant system neutralization of free radicals, protein synthesis and degradation, 88 plant hormone production (e.g. salicylic acid) (Liu et al. 2013a; Liu et al. 2013b; Narum 89 & Campbell 2015; Qu et al. 2013) . 90 The adaptive responses to climate variables are highly dependent on the 91 geographic origin of the populations and their genetic background (Schimper 1902) . 92 Gene expression response to the application of the plant hormone salicylate varied in 93 Arabidopsis thaliana populations from diverse climate origins (Leeuwen et al. 2007) . 94 Our study region, the northeastern Iberian Peninsula, provides an ideal location for These populations also show differential expression when exposed to cold stress and 109 pathogen infection (Zhang et al. 2014 down-regulated DE genes (296) (Fig.1 ).
290
To further explore the elevation-specific DE genes, we investigated the 291 expression level of each gene in Table S1 from the above-mentioned elevation-specific
292
DE genes ( Fig.1 ), for each heat treatment (Table 2) . Genes in Table S1 plants showed more acclimation-specific DE genes than low elevation plants.
336
To further explore the acclimation-specific DE genes, we investigated the 337 expression level of each gene in Table S1 from the above-mentioned acclimation-338 specific DE genes ( Fig.2 ), for plants from each elevation (Table 3) . Genes in Table S1 339 include genes involved in Hsp/Hsf pathway and ROS pathway. There were seven and 340 eight acclimation-specific DE genes for low and high elevation plants respectively 341 ( 3-ket oacyl -CoA synt hase 1. Encodes a condensi ng enzym e KCS1 ( 3-ket oacyl -CoA synt hase 1) whi ch i s i nvol ved i n t he cr i t i cal f at t y aci d el ongat i on pr ocess i n wax bi osynt hesi s. AT3G20820
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